Subtypes of low voltage-activated Ca2+ channels in laterodorsal thalamic neurons: possible localization and physiological roles.
The macroscopic, low-voltage-activated (LVA or T-type) Ca2+ current in isolated associative (or local-circuit) neurons from the laterodorsal thalamic nucleus of 14-17-day old rats was dissected into two components ("fast" and "slow"), corresponding to the activation of two LVA channel subtypes, based on the difference in the kinetics of inactivation and recovery from inactivation. The steady-state activation and inactivation properties of the channel subtypes endowed slow channels with a substantial window current, whereas fast channels had almost no such current. Fast channels were almost 2 times more sensitive to 30 microM nifedipine (78% inhibition), 10 microM flunarizine (92% inhibition) and 1 microM La3+ (87% inhibition), but about 1.8-fold less sensitive to 100 microM Ni2+ (32% inhibition) than slow channels (40%, 52%, 46% and 56% inhibition respectively). Both channels were almost equally sensitive to 100 microM amiloride (58% and 51% inhibition of fast and slow channels respectively). Comparison of the fast and slow LVA Ca2+ current amplitudes and densities between enzymatically isolated and intact (in brain slices) neurons suggest a predominant localization of the fast channels in soma and the proximal dendrites that remain intact during isolation procedure, whereas the slow channels are more evenly distributed with some preference to the distal areas. These data, together with our previous studies, support the notion of two LVA Ca2+ channel subtypes in associative thalamic neurons and suggest a role for the slow channels in providing the constant Ca2+ influx necessary for the outgrowth of the neurites and for the fast channels in the generation of low-threshold Ca2+ spikes and bursting activity.